Objectives: To identify sex-based differences in the perception of benefits and barriers toward exercise and to determine the sex-and age-based differences in the level of physical activity (PA) among adult residents of Karachi. Methods: Three hundred adult individuals were included in cross sectional survey conducted during July-October 2010. Perception of benefits and barriers to exercise and the level of PA were measured through a questionnaire. Differences in the perception of benefits and barriers of exercise and level of PA were calculated with age and sex strata. Results: Women perceived more barriers to exercise than men (P-value < 0.001). In all age strata women have higher ranks for domestic-related physical activity while men have higher ranks for job-related PA. Leisure time PA were significantly lower for females in all age groups. Total PA is also affected by age and socioeconomic status, higher among people having monthly income < 6000 rupees and lower in males > 45 years of age. Conclusion: Sex-based differences exists in the level of PA and perception regarding exercise in mega city of Pakistan. There is a need to design programs that influence PA determinants connected to sex to prevent impending epidemic of non communicable diseases.
variables that demand attention across the lifespan. Social support from family, peers, communities, and healthcare providers has resulted in modest improvements across cultures, ages, and sex in selected settings. 8, 9 Gender is an important predictor of physical activity and it also influences the perception of exercise. Certain studies suggested that males are more active than females in leisure-time; although not all were consistent. 10 There is scant data available on the level of physical activity and the factors that have an influence on it particularly from South Asian countries. Despite the extensive evidence for the physical, social and psychological benefits of regular physical activity (PA), there is lack of data to analyze the sex differences regarding perception of exercise and its effects. 11, 12 These factors are crucial in understanding the phenomenon leading to the differences in the perceived barriers and benefits to physical activity in both sexes.
Sex-related differences in PA merit closer examination when the low PA status in Pakistani adults, particularly among women and older adults, is considered due to their under powered status. Up to date there has been no literature in Pakistan to address this issue. With a rise in the toll of noncommunicable diseases and considering their close association with sedentary lifestyles, it is vital to identify the sex-based differences in the perception of benefits and barriers toward exercise among adults and also to find out the sex-and age-based differences in the level of physical activity.
With the transition of the burden of diseases from communicable to non communicable, physical inactivity has emerged as an important risk factor of several chronic diseases such as cardiovascular diseases including hypertension and stroke, lipid disorders, obesity, depression and anxiety, etc. [1] [2] [3] At least 60% of the world's population fails to perform the recommended amount of daily physical activity required to induce health benefits. 4 Sixty to eighty-five percent of people globally-from both developed and developing countries-lead sedentary lifestyles, making it one of the more serious yet insufficiently addressed public health problems of our time. 5, 6 Physical inactivity is estimated to cause 2 million deaths worldwide annually. 7 The multitude of factors that induce adults to initiate and maintain programs of physical activity have been divided into those that are non modifiable (age, gender, race, ethnicity) and those that are presumed to be modifiable (behavioral and personality characteristics, environmental circumstances and community settings). Thus, the initiation and maintenance of regular physical activity in adults depends on a certain biological and sociocultural
Methodology Study Site and Design
A cross-sectional survey was conducted between July and October 2010 in selected areas of the Liaquatabad town of Karachi city. Karachi is a mega city and a district in Sindh province. It is the financial hub of Pakistan, which has been divided into 18 administrative units (towns). Liaquatabad town is located in the center of the city bordered by the towns of North Nazimabad to the north, Gulberg Town and Gulshan to the east, Jamshed to the south across the Lyari River, and SITE Town to the west across the Orangi Nala stream. Liaquatabad town in one of the largest town in Karachi city (approximate population 649,091) and comprises of population having diverse social class, ethnicity, and living standards. Samples were taken from selected areas of Liaquatabad town including Nazimabad.
Nazimabad is divided into 5 residential blocks with 2 additional blocks. Blocks 1-5 are only for residential housing. Samples were also taken from Mujahid, Wahid and Punjab colonies which are the squatter settlements of the Liaquatabad town with a main purpose to obtain representative sample from the population.
Study Participants
Individuals above 18 years of age of either sex who were residents of that area for more than 5 years, were invited to participate in the study and their written informed consent was taken. Eligible adults who had known mental, sensorineural, and physical disability hindering their physical activity were excluded from the study.
Sample Size and Sampling Technique
A total sample size of 300 were required to fulfill the objectives of the study, taking 28% prevalence of the population involved in moderate and vigorous physical activity with 95% level of confidence and 5% bound on error. Systematic random sampling technique was used to select household. First household was selected randomly through spin bottle technique followed by selection of every 4th household. Household adult member was selected randomly from the eligible candidates in the house through random number table.
Data Collection
Data were collected through a structured questionnaire, designed to collect information on factors including sociodemographic characteristics of individuals such as age, education, monthly income, language, and ethnicity. It also included sections from the IPAQ questionnaire to investigate about the level physical activity and the Exercise Benefit and Barrier Scale to find out determinants of level of PA International Physical Activity Questionnaire. Physical activity was assessed through long version of International Physical Activity Questionnaire (IPAQ). IPAQ was developed in 1998 to measure PA under 4 PA domains, namely job, transport, household and garden work, and leisure time-related physical activity. 13, 14 This instrument is suitable for national population-based prevalence studies of participation in physical activity with acceptable test and re test reliability. IPAQ was translated in the local language (Urdu) and then back translated and modified according to cultural scenario particularly in household-related activity domain. Activities such as mopping, cleaning floor, ironing, washing clothes and other household activities relevant to cultural scenarios were included and were categorized into moderate and vigorous physical activities according to compendium. 15 
Perception of Barriers and Benefits of Exercise Scale (EBBS).
Exercise benefits and barriers scale was included in questionnaire, which is a 4-point Likert scale to identify perceptions of individuals concerning barriers and benefits to engage in exercise. The instrument has been tested for internal consistency (0.95 and 0.86) and has acceptable measurement properties in many cultural settings. 16 
Statistical Analysis
Data entry and analysis was done in Epi-data and SPSS v.16, sociodemographic variables were analyzed using descriptive statistics. Comparison of mean differences in the score of perceived benefits and barriers of exercise scale items were done using independent sample t test.
Analysis of IPAQ.
International physical activity questionnaire was analyzed using standard scoring protocol. 17 Total PA in MET-minutes/ week was computed by following formula:
Total physical activity MET-minutes/week = sum of Total Work + Total Transport + Total Domestic and Garden + Total Leisure-Time MET-minutes/week scores.
Age strata were made to compare median differences in the total level of PA and in different PA domains of IPAQ between males and females using Mann-Whitney U test.
Results
Our study Sample comprises of 59% females and 41% males. Sociodemographic characteristics such as age, monthly income, education, occupation, and language of men and women are presented in Table 1 . Table 2 shows differences in the mean benefits items between men and women. Improved disposition (life enhancement subscale), increase stamina by exercise (physical performance subscale) and live longer if exercise (preventive health subscale) item means were significantly higher among women P-value < 0.05. Structural barriers and personal factors such as few and distant places for exercise, inconvenient schedule of exercise facilities, exercise takes too much of family time, physical exertion, and no encouragement from family item mean scores were significantly higher for women (P < 0.05).
Comparison of different levels of PA in 4 domains of IPAQ and total level of PA in MET minutes/ week in different age strata shows that there is significant difference in the mean ranks of total job-related physical activity in the MET minutes/ week, in all age strata (moderate and vigorous PA) with higher mean ranks in males (P < 0.001). This finding is in contrast to domestic-and garden-related physical activity in which higher mean ranks were found in females with significant difference (P < 0.001) than in males in all age strata ( 1 represents that physical activity in MET minutes/week was highest among males < 30 years of age then declines as age increases and sharply after the age of 45 years. Mean ranks for leisure time physical activity was higher among males < 30 years of age (P < 0.05) than in females. No significant difference was observed in transport-related physical activity between males and females.
The relationship between levels of physical activity with monthly income is illustrated in Figure 2 . Physical activity was highest in males having monthly income less than 6000 PKR. Level of physical activity is lowest in males having monthly income between 6000-16000 PKR. There is less fluctuation observed in the pattern of level of physical activities in females having different monthly household income.
Discussion
Our study is the first in Pakistan to identify sex-based difference in the perception of exercise and level of physical activity among adult residents. Results of the study show that women perceived more barriers to exercise than its benefits as a result of which they are more likely to be physically inactive and less likely to get involved in physical activity and maintain healthy life style. perception regarding benefits and barriers to exercise has an impact on the level of physical activity and women who perceive higher benefits are more likely to be active than those with the moderate perception as evident by the results of survey conducted in Thailand. 18 According to findings of exercise benefits and barrier scale (EBBS), causes that strongly hamper women's ability to get involved in healthy activities include: few available spaces like parks, gyms or other recreation facilities and those which are available are very far away from women's household and not within walking distance. Another factor is inconvenient schedules of gyms, parks and other exercise facilities. Sociocultural factors and family discouragement also plays a role and needs special emphasis as there is no culture of regular exercise in Pakistani women and older adults particularly in those belonging to low socioeconomic class and living in disadvantaged society. Lack of awareness about benefits and physical exertion and social expectations augments this effect and may be a reason why women perceive more barriers. Security of the area and conditions of exercise facilities such as parks near households are also contributing factors. Similar barriers were identified by studies done in other developing countries. [19] [20] [21] Perceptions of benefits of exercise are not different between males and females in our context. However, women strongly agreed that their disposition and stamina improved by getting involved in regular physical activity and also that they will live longer if they are more physically active as it prevents development of chronic non communicable disease such as cardiac diseases and stroke. There is No study available from Pakistan or from other South Asian countries that supports this finding. However, results of the study done in rural adults of Korea showed that women perceived less benefits of exercise than men. 22 World health survey that was conducted in 51 countries mainly in developing countries indicates that prevalence of physical inactivity is higher among females (20% inactive) as compared with males (15% physical inactivity). 23 We did not find any significant difference in the total level of physical activity between men and women in this study in (total and in different age strata). Mean level of total physical activity in MET minutes/ week declines sharply as age increases and is lowest in males > 45 years and higher in men having monthly income < PKR6000. However, the fluctuations of physical activity among women are less affected by socioeconomic status and age.
Job-related physical activity in age strata < 30 years was significantly different (both moderate and vigorous physical activity in MET minutes/week), with men having higher mean rank as compared with women (P < 0.05). Women were found to have higher level of householdand garden-related activity in IPAQ domains in all age strata. Probable plausibility of this result comes from sociodemographic characteristics of participants as more than 50% of males are employed and involved in various jobs (government, private and personal business) as compared with more than 77% of women who are house wives and are involved in different household-related activities including children and elderly care. 24, 25 Transportation-related physical activity domain of IPAQ inquired about traveling from place to place including traveling to work, markets, movies and so on. Males usually have higher transportation-related physical activity as they are more likely to travel because of their work. 26 Although the mean ranks for walking and cycling MET minutes/ week are higher among males we did not find any significant difference. While males have to travel to reach to their work place, females in our scenario are more actively involved in traveling to markets and to other houses in the same area.
By increasing the age of participants in both sex, mean ranks of leisure time-related physical activity (both moderate and vigorous) in MET minutes/ week decreases and was found to be significantly higher among young males (< 30 years strata). Multitude of factors interplay and are responsible for this finding in developed countries. 27, 28 But in Pakistan's context, availability of more opportunities and facilities for physical activity for males and family and social responsibilities for females prevent them to have LTPA (leisure time physical activity).
Total time spent on sitting that is sedentary behavior watching TV and resting at home on weekends was higher among males as compared with females. It is an important modifiable risk factor for chronic noncommunicable disease and calls for designing potential interventions that target and help to reduce sedentary behavior among adult residents.
To our knowledge, no other study has examined sex-based differences in the level of physical activity across different subgroups and perceptions of benefits and barriers that have an influence on the behavior in a population-based sample. However among specific groups there are observations that metabolic risk was associated with lower level of activity. 29, 30 Findings of the study can be generalizable as sample comprises of adult individuals representative of the population as a whole and eliminate the effect of selection bias random sampling method was used. To adjust potential factors that confound the study findings and to identify factors responsible for the differences further analysis is needed. In addition, due to the fact that a self-reported questionnaire was used, the questions were subject to interpretation by the participants. Although the recall of physical activity is only 7 days in IPAQ (long version) it may affect findings of the study and there is a possibility of reporting bias. More precise measurement such as accelerometer measurement can be used to make study results more valid.
Conclusions
Higher perceived barriers and lower perceived benefits to exercise as well as lower job-related and leisure time physical activity among females is an important finding indicating lesser opportunities for women to be physically active leading to epidemic of obesity. This finding could help policy makers, engineers and researchers to design potential interventions that make physical environment more enabling and promoting for health life style particularly for women and elders.
